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COMPUTER ANALYSIS OF SCINTIGRAPHIC IMAGES OF KIDNEY 
The object of study - the morphofunctional state of renal parenchyma. Subject of research - methods of segmenta-
tion scintigraphic imaging of the kidneys. 
The objective of this work is to assess the information content of the image segmentation methods nefrostsinti-
grafichnih when considering the focal changes in the renal parenchyma as a indistinct set. 
Every year, the role of medical imaging in medicine is increasing as a result of the introduction of new medical 
technology. The complexity of the analysis and data volumes are very large. Therefore the problem of automation of 
this process is important. At the moment, there are a large number of standard segmentation methods, but because of 
a bad clarity of medical images of their works contain a large error. The work is comparable to the information con-
tent of the three methods. As a result, it was found that they complement each other so the image is analyzed using a 
different approach. That allows for a fresh look at the accumulation of defects in the radiopharmaceutical in problem 
areas of organ. 
Keywords: scintigraphy, gamma camera, radiopharmaceutical renal function, segmentation. 
???????????????????? 17 ??????????6????? 
?????????????????????????6????? 
??????????????? ???????????? ? ?????????????? ? ??, 2016    
 
 
 
 
????????????? 
??????????????????????????????????????????????????
????????? ???????????????????????????? 
 
1)?????????? ? ????1)???????????? ??? 2)???????? ? ?., 3)?????????? ?? ?? 
1)?????????????????????????????????? ???????????????????????????????????????????  
????????????????; 2)???????-????????????????????????????????????????????????????????????
?????????3)?????????????????????????????????????????????????????????????????????????????? 
E-mail: agfarkpi@i.ua, tol890@ukr.net 
 
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????? ????????? ?????????????????????????????????? ???????????????? ?????????
????????????????????????????????????????????-???????????? ??????????????????????????????????????????
?????????????????????????????????????????-??????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????2????????????????
?????????????????????????????????????????????????????????????????????? 
????????????????????????????????????????????????????????????????????????????????????????????????
????? 
 
 
????? 
?????????????? ?????????? ??? ????????? ???????
????????? ?????????? ?? ????????? ?????????? ???
?????? ????????? ?? ??????????????? ????????? ?? 
?????? ???????????? ??????????????? ????????? ???
????????? ????? ?? ??????? ??????????? ?????? ???????
????????????????????????????????????????????????
??????? ????????? ????-???? ???? ??? ?????????? ????
???????????????????????????????????????????????????
???????? ?? ???????????????? ????? ????????????? ???
??????????????????????????-1» [3].  
?????????? ?????? ????????????? ????, ?????
????????? ??????????????????????????????????????
???????????????????????????????????????????????????
???????? ?? ?????????? ???????? ????????????? ?????????
?????? ??? ??????? ???????????? ??? ????????????? 
???????????,? ?????????? ??????? ?? ??????? ??????????
??????????? ?? ??????????? ??????? ??????????????
?????????????????? ???????????????????????????????
??????????????????????? ?????????????????????????
?????????????????? ?? ????????? ???????????????????? 
????????????????????????????????????????????????
?? ??????????????? ?????????????????????? ??????? ???
???????????????????????????????????????????????????
??????????????????????????????????? 20-24% [4].   
 
ISSN 0201-744X, ISSN 0321-2211 
?????????????????????????????? ????????? 
 
??????? ????????????????? ?????????????????– 2016. – ???? 51(1)                   127 
??????????????????????????????? 
?????? ???????????? ???? ?????????? ?????????
???????????????????????????????????????????????????
?????????????????????????????????????????????????????
????????????????????????????????????????????????
?????????????????????????? ?????? -????????????? ???
???????????? ???? – 80? ????? ???? ???????????? ?????
???????????????????????????????????????????????????
??????? ??????????? ?????? ?????????? ??????????????
??????? ??????????????? ????????? ???? ???????????
??????????????????????? 
 
????????????????? 
???????????? ?????????? ????????????? ??????
?????????? ???????? ???????? ??? ????????? ?????????
???????????????????? ????????????????????????????
??? ?????????????????????? ????? ????????? ????????
??????????????????????-1» [3]???? ??????????????
?????????????????????????????????????????????????
????????????????? 1.  
 
 
???????? ??????????????????????-1» 
???????????????????????????????????????????
??????????????? ?????? ??? ? ???????????? ????????
???????????????????????-11» [2].  
 
????????????????????????????????????????????? 
???????????? ???????? 
??????? ??????? 
????????? ????? 
????? ???????????? 
 
?????? ??? ??????? ???????????? ????? ?????????
??? ?????????? ?????????????????? ???????????????
????????????????????????????????????????????????
?????????????? ?? ???????? ??? ?????????? ??? ??? ?????
??????? (1-????? ????????? ?????? ?????????????????
??????? ????????????? ???????? ?????????????? ??
???????????????????????????  
???? ??????????? ??????????? ?? ?????????? ???
????????????????????? ???? ?????????????????? ????
???????????? ?????? ??? ??????? ???????? ??? ??? 
????????????????????????????????????????????????
?????? ????????? ???????????? ?? ??????? ????-11». 
????????? ??????????? ?????? ????????????? ?????? ????
??????????????????????????????????????????? 
?????????? ??? ?????? ????????? ???????????? 
??????????????????????????? ??????????????? ????
??????????????????????(0-4). 
 
????? ??? ?????? ????????? ??????????????? ???????? ??
???????????????? 
 
????????????????????????????????????? 
 
???????????????????????????????????????????
????????-??? ?? ?????????????? ????????????????????
???????? ????-????? ??????????? ??????? ?????????
?????? ??????? ????????????? ?????????????? ?? ???
??????????????? 
????? ??? ?????????? ??????????? ???????? ?????
?????????????????????????????????????????????????
??? ?????????????????????????? ????? ??????????? ????
????????????? 
???????????????????????????????????????????
?????????????? 
????? ??? ???????????? ??????????? ????? ??????
?????????????????????????????? 
????? ??? ??????????? ?????????? ?????? ??????
?????????????? ???????????????????????????? 
 
?????????????????????? 
???????????????????-?????????????????????????
??? ???????????? ?????? ????????????? ????????? ???
?????????????????????????????????????? 
 
???????????????????????????????????????????????????
????????????????????????????????? 
ISSN 0201-744X, ISSN 0321-2211 
?????????????????????????????? ????????? 
 
128                   ??????? ????????????????? ?????????????????– 2016. – ???? 51(1)  
??????????????????????????????????????????
????????????????????????????????????????????????????
???????????????????????????????????????????????
???????????????????? ??????????????????? ??????????
???????????????????????????????????????????????
??????????? ?????????? ????? ????????????? ???? ????
???????? ??? ???????? ????????? ????????? ??? ????????
???????????????????????????????????????. 
??????????? ???????????????????????????? ???
???? ??????????????????????????????? ?????? ? – 9). 
???????????????????????????????????????????????
???????????????????????????????????????????????
????????? ??????????????? ?????????????? ?? ????????
??????????????????????-???????????????????????????
????????????????????????????????????????????????
?????? ??????????? ??????????? ????????? ?? ???????
????????? ???? ???????? ?? ???????? ???????? ??? ????
????????????????????????????????????????????????
?????????????????????????????????????????????. 
 
 
 
?????????????????????????????????????????????????????????????????????? 
  
?????????????????????????????????????????????????????????????????????? 
 
 
?????????????????????????????????????????????????????????????????????? 
 
??? ??????????? ??????? ??????????? ???????
????? ???????? ?????? ???????????????????? ????????????
???????? ????????? ??? ????????? ?? ????? ?????? ?????????
??????? ??? ?????????? ????? ?? ?? ?? ???? ?????? ??????? ??
?????????????????????????????????????????????????????
?????????????????????????????????????????????????????????
????????. 
ISSN 0201-744X, ISSN 0321-2211 
?????????????????????????????? ????????? 
 
??????? ????????????????? ?????????????????– 2016. – ???? 51(1)                   129 
  
?????????????????????????????????????????????????????????????????????? 
 
 
???????????????????????????????????????????????????
?????????????????????????????????? 
 
 
????? ???? ??????????? ????????? ???????? ???????????
????????????????????????????????????????????? 
 
??????? ???? ??? ??????? ?? ???????????? ??????
?????????????????? ????????? ?????? ?? ?????? ???????
????????????????????????????????????????????????
??? ?????? ??????? ??? ??? ????????? ???? ????????????
?????????????????????????????????????????????????
??????????????????????????????,?????????????????
??? ???????????? ?????????? ???????????? ????????
????? ???? ??????? ?? ???????????????? ?????? ??? ????
????????????????????????????????????????????????
?????? ??? ?????????? ???? ????????????? ?? ??????????
?????????????????????????????????????????????
??? ?????????? ?? ???????? ?????????? ????? ?????? ?????
??????????????????? ????????????????????????????????
???????? ?????? ?? ??? ????????? ???????????????
??????????????? ??????? ????? ???????? ????? ????????
????????????????????????????????????????????????
??????????? ?? ????????????? ?????????? ??? ?????
??????????????????????????? 
0F =F sin2? ? ,  (1) 
2
r 0F =F (3cos -1)? ,                       (2) 
?? 
2 3 3 2
0 0
0 4
0
( - ) a b v2
F =  
3 r  
? ?? ?? ? ??? ?
,              (3) 
???a i b –???????????????r – ????????????????????????
?????v0 –????????????????????????????????????????
???????0 –???????????????????? 
 
???????? 
??? ???????????????????????? ??????????????
????????????????????????????????????????????????
????????????????????????????????????????????????
??????????????????????????????????????????????????
?????????????????????????????????????????????????
??????????????????? ???????????????? ?? ???????????
?????? ??? ?????????? ????????????? ????????? ???
????????? ?????????? ??????? ???????? ???????????
??????? ???????????? ??? ????? ???? ?????? ??????????
???????? 6; ???????????????????????????????????????
??? ?????????? ????????????? ?? ?????????? ????????
??????????????????????????????????????????????????
??????????????????? ??????????? ????? ??? ???????
????? ???????????? ???? ????????? ?????? ????????? ? 
?????????????????????????????????????????????? 
 
?????????? 
1. ??????????? ????????? ????????? ???????? ????
??????????????????????????-???????????????????
??????????– 149 ??  
2. ???????? ????????????????? ????????????????
???-??? ????????????? ????????? ????-??????? – 
?????? ?????????
http://www.medintex.com/apparat-dlya-
fizioterapii-kombinirovannyij-mit-11.  
ISSN 0201-744X, ISSN 0321-2211 
?????????????????????????????? ????????? 
 
130                  ??????? ????????????????? ?????????????????– 2016. – ???? 51(1)  
3. ????????? ?? ??? ???????????? ????????????
?????????????????????? ?????????????? ??????
???????????? ?????????????? ?????????????????
?? ????????????– 2014. – ?????????????????– C. 
205 – 210.  
4. ?????????? ?? ??? ??????? ?????????? ????????
????????????????????? ? ???–?????????????????
– 512 ??  
5. ??????? ??????????????? ???????????? ?? ??????
????????????????????????????????????????????
???????????? ?? ?????????????????? ??????????
?????????????? ???? ?? ?????????? ??????????– 
???????-??????????????? ??? ????????? ????? – 
224 ??  
6. ?????????? ?? ??? ???????? ????????????? ?????
??? ???????????? ????????? ???? ?? ?? ??? ?????
????????? ???????????? ?? ???????? ????????????
?????? ???????????? ???????????? ??????????
????? ????????????? ????????????? – 2007. – 
? 4. – ?. 1 – 13.  
7. ???????????????????????– 2-???????????????????
?????–? ??? ???????????????– 240 ??  
8. ??????????????????????????????????????????
????? ??????; ????? ?? ?????; ???? ????? ?????? – 
???? ????????? – 568 ??  
 
????????????? 
1)?? ??????????????1)?? ??????????????2)?? ????????????3)?? ????????????? 
1)??????????????????????????????????????????????????????????????????????? 
?????????, ?? ?????????????; 2)??????-??????????????????????????????????????????????
????????????????????????; 3)????????????????????????????????????? ??????????????????????
?? ????????????? 
???????? ???????????? ???????????????? ??????????????? ???
??????????????????????????????????????????? 
??????????????????????????????????????????????????????????????????????????????????????????????????
????????????? ?????????????????????????? ???????? ??? ?????????????? ?????? ?????????????????? ????????? ??
?????????? ?????????????? ?????????? ???????? ?????? ???????? ??? ????? ???? ????????? ?????????? ????????? 
?????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????? 
?????????????????? ????????????????????????????????????????? ??????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????? 
????????????????????????????????????????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????????? 
??????????? ?????????????? ????????? ????????? ??????????????? ??????? ?????????? ?? ??????? ????????????
?????????? ???? ?????????? ??????????? ???????? ???????? ???????????? ???? ???????? ??? ?????????? ???????????
???????? 
?????????????????????????????????????????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????
????????????? ??????????????????????????????????????????????????????????????????? ????????? ??????? 
??????????????????????????????????????????????????????????????????????????????????? 
????????????????????????????????????????????????????????????????????????????????????????????????????
???????????? 
 
1)M. F. Tereshchenko, 1)A. Y. Kravchenko, 2)M. V. Chuhrayev, 3)A. Y. Kurlyantseva 
1)National Technical University of Ukraine «Kyiv Polytechnic Institute”, Kyiv, Ukraine 
2)???????-???????????????????"Medical Innovation Technologies", Kyiv, Ukraine 
3)Institute of Colloid and Water Chemistry. A.V. Dumansky NAS of Ukraine, Kyiv, Ukraine 
THE INFLUENCE OF THERAPEUTIC ULTRASOUND INTENSITIES TO CLUSTER 
STRUCTURE OF DISTILLED WATER  
Problems. Nowadays, widely used ultrasound therapy devices in this field of medicine, like physiotherapy. The 
degree of influence of ultrasound on biological tissue can be estimated with some approximation, defining the extent 
of this impact on the water - as the main component of the cell environment, namely the cluster structure of water. 
Effect of Ultrasound on cluster structure of water depending on the parameters studied by ultrasound constant time 
intervals. This article examines the influence of ultrasound on the cluster structure of water depending on the dura-
tion of exposure. 
The aim of the study. Research degree of influence of therapeutic ultrasound intensities to cluster structure of dis-
tilled water, depending on the duration of exposure. 
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Methods of implementation. Comparison display cluster structure of distilled water to the effects and after effects 
of ultrasound specified time intervals and assessment of the impact for each time interval the structure of water, 
helping to fulfill the purpose of the study. 
Research results. Obtain the relative volume clusters within the studied size to determine the degree of influence of 
ultrasound for each of the selected time intervals. 
Conclusions. Intervals determined by the degree of influence of therapeutic ultrasound intensities to cluster struc-
ture of distilled water. What pursuant gives an idea of the degree of influence of ultrasound on biological tissue dur-
ing the procedure ultrasound therapy, depending on the duration of the procedure. Defined intervals certain degree 
of influence can be used to develop methods in physiotherapy ultrasound treatment. 
Key words: ultrasound, optical heterogeneity, cluster structure, distilled water. 
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